ABSTRACT OBJECTIVE: To test the feasibility, acceptability and preliminary impact of Parents and Tots Together (PTT), a family-based obesity prevention intervention, in Canada.
I
n Canada, approximately 30% of preschoolers aged 2 through 5 years are overweight and obese. 1, 2 Research suggests that parents have a strong influence on their children's weight and related behaviours through their feeding behaviours, 3 modelling of weight-related behaviours 4 (i.e., dietary intake, sleep habits, physical activity and TV viewing) and the provision of a home environment that either assists or impedes a healthy lifestyle. 5, 6 General parenting behaviours (i.e., those not specific to weight-related behaviours, such as discipline) may also affect child weight. Children of parents who use an authoritarian style of discipline (low responsiveness/high demands) are at increased risk of obesity as compared with children whose parents are authoritative and responsive to their needs. 7 Research has also
shown that parents who are experiencing high levels of parentrelated stress are less likely to limit the amount of TV their preschoolers watch, and these children are also less likely to meet physical activity recommendations. 8 Thus, family-based interventions that address both general parenting skills and weight-related behaviours may prevent excess weight gain in young children.
Although parents' influence on children's weight-related behaviours has been well established, research on family-based obesity prevention programs is limited, especially among young children. [9] [10] [11] Our formative research suggests that addressing both general parenting and weight-related behaviours may enhance parent participation in family-based interventions;
qualitative research has identified that US parents of preschoolers are keen to learn about general parenting skills but are less interested in child nutrition and physical activity. 12 To capitalize on this enthusiasm, we created Parents and Tots Together (PTT), a family-based obesity prevention intervention 12 that embeds strategies to improve preschoolers' nutrition and physical activity behaviours within an existing, empirically tested general parenting program. 13 Although some family-based obesity treatment trials have tested programs that address both general parenting and weight-related messages, 14 ,15 few studies have tested this approach for obesity prevention. [16] [17] [18] We have shown that PTT is feasible and acceptable among US families. Data from our pre-post, uncontrolled feasibility trial with parents of preschoolers living in Boston 12 revealed that 100% of parents were either "very satisfied" or "satisfied" with the program. Compared with when they started PTT, parents reported feeling more confident about helping their children develop healthy eating behaviours (67% "much more confident"; 33% "a little more confident"). 12 It is not known whether PTT is feasible or contextually appropriate for Canadian families, as family routines and practices may differ from those of US families. Community-based programs and supports for families with young children also differ between Canada and the US. The primary aim of this pilot randomized controlled trial (RCT) was to test the feasibility and acceptability of PTT and the RCT study design. 19 Our secondary aim was to generate preliminary data on the efficacy of PTT, compared with an attention-matched control intervention, in changing general parenting behaviours, children's weight-related behaviours and children's body mass index (BMI) z score in Canadian families. The overarching goal of this pilot study is to inform a full-scale trial of PTT in Canada.
METHODS

Study design and participants
In 2013-2014, we conducted a pilot RCT of PTT with 54 Canadian parents of preschoolers aged 2-5 years. Because we wanted to test the feasibility of the intervention and study design in more than one centre, we attempted to recruit participants from three Ontario Early Years centres (OEYCs): community centres that provide programming, education and support to families with young children. We determined a priori that centres would need to recruit a minimum of 12 families to be included in the study. To ensure that our recruitment materials reflected intervention and active control programs, the materials stated that we were testing a program to help parents raise healthy, happy children. Recruitment strategies included listing of the program on centre websites, flyers, newspaper ads and in-person recruitment by centre staff. Centre staff conducted eligibility screening with all interested parents either by phone or in person. Exclusion criteria were 1) inability to respond to surveys in English, 2) plans to move from the area during the study, 3) parents younger than 18 years of age and 4) children or parents with severe health conditions (i.e., cardiac concerns, severe asthma) that would inhibit participation in study activities. PTT is a primary prevention intervention; therefore, children were eligible regardless of weight status. Recruitment efforts were successful at two of three OEYCs; as only five parents at the third site expressed interest in the study, that site was not included. All eligible families from the two remaining sites were invited to information sessions at which parents read and signed informed consent forms, completed the baseline questionnaire, and had their children's height and weight assessed. The consent form identified this as a pilot study and informed families that they would be randomly assigned to attend parent sessions focused on either promoting healthy activity and eating behaviours or home safety. Because of space limitations at the centres, we were unable to provide our intervention and control sessions on the same day; thus, parents selected and signed up for one of the two weekly sessions offered. We used a stratified randomization scheme to assign each session to either intervention (PTT) or control (Supervising for Home Safety, SHS); the strata were the community centre sites. Once session sign-up was complete, the project manager used a pseudo-random number generator to randomly assign the sessions to intervention or control separately in each community centre site. Ethics approval was obtained through the University of Guelph Ethics Review Board.
Both the intervention and control programs ran for 9, weekly, 2-hour group sessions. Group facilitators for both study arms received training in group facilitation skills (4 hours) and on their respective program content (4 hours). In both study arms, we provided families with a meal and bus fare to attend. Parents summarized the top three take-home points at the end of each session and received handouts to share with partners/other caregivers. On the basis of findings from our earlier research, which suggests that if children are engaged in a program they can serve as strong motivators for parents' participation, 20 all children participated in interactive children's programs that ran concurrently with the parent programs.
12
At the end of the 9-week intervention and at 9 months from baseline, families attended follow-up assessments. To minimize risk of contamination and bias, measurement staff held separate follow-up assessments for each study arm, and the staff who conducted the follow-up measurements were not involved in intervention delivery. Families received a $20 gift card for completing each assessment (baseline, post-intervention and 9-month follow-up). At the 9-month follow-up assessment, a raffle for a $100 gift certificate was held to encourage attendance. Home visits were conducted for families who could not attend follow-up sessions.
Treatment groups Intervention: PTT
PTT is a family-based obesity prevention intervention delivered in group sessions. Detailed information regarding the development of PTT can be found elsewhere. 12 The overarching framework that guided the development of this intervention was the social contextual framework, 21 which states that to be effective, interventions must take into account the social constructs as well as the key psychosocial constructs that influence behaviour. Selection of key psychosocial constructs to address, i.e., parental self-efficacy and social norms/support, was informed by social cognitive theory. 22 We worked with the developer of an existing, empirically tested general skills parenting program, the Chicago Parent Program (CPP), 13 to include lessons related to parental roles in promoting healthy nutrition and activity behaviours among their children (see Table 1 ). CPP employs videotaped vignettes, discussion questions about the parenting skills addressed in the vignettes and a collaborative interpersonal style for guiding discussions. For PTT, we used the same format, and we filmed vignettes that addressed our weight-related behavioural messages using families from the Boston area. Before testing PTT in Canada, we conducted focus groups with 26 Canadian parents of preschool-aged children to explore whether the PTT content, vignettes and handouts were relevant and appropriate to Canadian families. 23, 24 Overall, parents confirmed that the general parenting and weight-related topics addressed were relevant to their lives and were seen as useful to support families in raising healthy, happy children. However, families indicated that some content seemed "too American"; for example, after viewing a bedtime routine vignette that included a family praying before bed, families identified "that doesn't really happen in Canada." As a result, we filmed new, weightrelated vignettes using Canadian families to help achieve content that was contextually relevant. Approximately 65% of program content focused on general parenting and 35% on weight-related behaviours.
Attention-Matched Control: Supervising for Home Safety
The SHS program is a 9-week group-based program focusing on child injury prevention. The program fosters parents' knowledge of common home hazards and injuries, with the primary aim of encouraging more active (i.e., watchful, proximal) supervision of young children by parents in order to reduce the frequency of childhood injuries in the home. Like Putting it all together Putting it together: weight-related behaviours Table 2 . 
Acceptability of study design
Randomization
Comparison of follow-up rates in intervention and control*
The retention rate for families assigned to the intervention was 93% and to the control was 84%; 1 control family withdrew because of lack of interest in the topic. Acceptability of PTT intervention
Attendance
Attendance log* 89% attended ≥7 PTT sessions, 3% attended 3-6 PTT sessions, and 7% attended ≤2. Parent satisfaction Post-intervention survey ‡ Post-intervention qualitative interviews with subsample of parents (n = 7) to assess opinions about the structure and content of the intervention ‡ 87% would highly recommend the program to a friend; 13% would recommend the program; 97% reported being more confident in managing their children's behaviour at home; and 78% of parents reported being more confident in helping their child develop healthy eating habits. All parents reported that they were satisfied (11%) or very satisfied (89%) with their program facilitator. Three principal themes emerged from the qualitative interviews: 1) Overall satisfaction: all parents reported enjoying the program; 2) Content: although parents indicated that all the program topics were relevant to their experiences as a parent, a few parents stated that some of the weight-related material was less relevant because they had "already incorporated it in our lives"; 3) Structure: all parents said that they enjoyed the group format and the opportunity to learn from "others' stories and experiences".
PTT, the SHS intervention used video vignettes, facilitated group discussion and homework.
Measures
Our primary objective was to measure the feasibility and acceptability of PTT and the RCT design within the Canadian context (see Table 2 ).
To assess our secondary objective of comparing parenting (parental stress, warmth, follow-through on discipline, use of food as a reward, self-efficacy in managing child behaviour and knowing child's satiety cues) and child health behaviours between intervention versus control conditions, parents completed a 30-minute online questionnaire at baseline, postintervention and 9-month follow-up. Our health behaviours of interest were child sleep, physical activity, sugar-sweetened beverage (SSB) intake, TV viewing and nutrition risk (see Table 3 ). To assess change in BMI z scores, trained research assistants measured children's heights using a calibrated stadiometer and weights using a calibrated electronic scale at baseline, postintervention and 9-month follow-up. Using the World Health Organization (WHO) growth charts, we calculated BMI z scores to assess child weight across age and sex.
Statistical analysis
To assess the feasibility and acceptability of PTT and the RCT study design, we calculated frequencies for the attendance and recruitment data and examined the closed-ended questions from parent satisfaction surveys. Responses from individual interviews with parents on the relevance of the program were coded and summarized by two research staff using content analysis. 32 To assess the preliminary impact of PTT, we performed descriptive analyses to examine baseline participant demographic factors. Using intent-to-treat analysis, we ran separate regression models to examine differences between the intervention and control groups from baseline to postintervention and baseline to 9-month follow-up. Child age and 29 2 questions asked separately for active play on weekday and weekend day: "How much time per weekday [weekend day] is your child involved in active play (such as running, jumping, climbing)?" Answers to this question were based on a 6-point Likert scale ranging from 0 minutes to 2 or more hours per day. For both weekday and weekend day active play, we assigned hours per day to the Likert scale (1 = 0 minutes per day, 2 = 7.5 minutes per day, 3 = 23.5 minutes per day, 4 = 45 minutes per day, 5 = 90 minutes per day, 6 = 120 minutes per day). Minutes of active play were then averaged between weekday and weekend day reports to determine average minutes of active play per day. Child sugar-sweetened beverage (SSB) intake Blum et al. 30 "In an average week, how often did your child drink each of the following beverages: flavoured milk such as chocolate milk, 100% juice (no sugar added), fruit drinks (Hi-C, Kool-Aid, lemonade, sports drinks), soda (not sugar-free) or sugar-free soda. This questionnaire uses a 6-point Likert scale ranging from "Never" to "5 or more times per day" and has been validated for use with preschool children. From these questions, the subscales measuring flavoured milk, fruit drinks and soda were combined to determine the average frequency of SSB consumption. The subscales measuring 100% fruit juice and sugar-free soda consumption were not included in the analyses as these beverages do not contain added sugar. Child TV viewing Arredondo et al. 29 2 questions asked separately about TV viewing on weekday and weekend day: "On an average weekday [weekend day] how much time per day does your child spend watching TV, including DVDs or videos?" Responses for weekday and weekend day TV viewing were averaged to determine the total number of hours the children spent in front of the screen per day. NutriSTEP ® nutrition risk score Randall Simpson et al. 31 
NutriSTEP
® is a 17-item, parent-administered nutrition screening questionnaire. The questionnaire includes topics such as children's food and nutrient intake, physical growth and development, physical activity, food security and food environment. Completion of all 17 questions generates a score indicating the potential for nutrition-related problems. As per the NutriSTEP ® protocol, raw scores were also assigned a risk category of low (total score of less than 20), medium (total score of 21-25) or high (total score of 26 or more) nutrition risk.
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e558 REVUE CANADIENNE DE SANTÉ PUBLIQUE . VOL. 106, NO. 8 sex were controlled for in all models; models were considered significant at the p < 0.05 level. We performed all analyses using SPSS version 22 (PASW 2013, IBM, New York, US).
RESULTS
We randomly assigned 54 parent-child dyads to the intervention or control condition. Retention rates at both post-intervention and the 9-month follow-up for intervention and control arms were 93% and 84% respectively (Figure 1) . Of the parents who completed the intervention (n = 48), most were the biological mothers of the child participants (94%, Table 4 ). The majority of parents were married or living with a partner (92.6% in intervention; 83.3% in control) and identified themselves as white (77.8% in intervention; 52.3% in control). Approximately 38% of families reported total household incomes of less than $50,000/year (40.7% in intervention; 35% in control). The mean age of the children was 3.0±0.9 years; 33% of children in the intervention and 29% in the control arms were classified as overweight or obese at baseline according to WHO cut-points. Table 2 outlines feasibility and acceptability results for the study design and PTT intervention. Recruitment was completed within 4 weeks, the most successful strategy being in-person recruitment conducted by OEYC staff. The retention rate was high among families randomly assigned to intervention (93%) and control (84%) conditions, suggesting that the randomization process was acceptable to participants. The completion rate for the evaluation was also high, supporting the feasibility of the evaluation procedure.
Feasibility and acceptability
Of 29 parents assigned to the intervention arm, 26 (89%) attended > 7 of the 9 sessions, 1 (3%) attended 3-6 sessions, and 2 (7%) attended < 2 sessions (Table 5 ). Feedback and checklists from facilitators suggested that all the required content was covered. Twenty-seven parents (93%) completed the postintervention survey. All reported that they would either "highly recommend" (87%) or "recommend" (13%) the program to a friend. All parents reported being satisfied (11%) or very satisfied (89%) with their program facilitator. Furthermore, 97% reported feeling more confident in managing their child's behaviour at home (3% reported no change), and 78% of parents reported feeling more confident in helping their child develop healthy eating habits (22% reported no change). Findings from the qualitative interviews with parents mirror those from the postintervention survey (Table 2) . decrease in their use of food as a reward as compared with parents in the control arm (β = 0.50, 95% CI 0.90, 0.11, p = 0.01). However, this difference was not sustained at 9-month follow-up. We also did not observe an intervention effect for parental ability to follow through on discipline or for selfefficacy in knowing the child's satiety cues. While changes in the children's activity, sedentary behaviours and overall nutrition risk score were in the desired direction at post-intervention and 9-month follow-up, confidence intervals substantially overlapped zero (Table 5 ). We did not observe an intervention effect for hours of child sleep/night or SSB consumption at either time point. There was also no significant difference in child BMI between intervention and control groups at post-intervention (β = 0.22, 95% CI 0.57, 0.13, p = 0.21) or 9-month follow-up (β = 0.07, 95% CI 0.07, 0.58, p = 0.82).
Preliminary impact
DISCUSSION
Recent guidelines from the Canadian Task Force on Preventive Health Care regarding the prevention and management of childhood obesity identified the lack of intervention trials focused on the prevention of excess weight gain in children as a key knowledge gap. 33 To help address this, our pilot study examined the feasibility and acceptability in Canada of a family-based obesity prevention intervention shown to be successful among US families. Our secondary aim was to generate preliminary data on the efficacy of PTT. We found that our study design was feasible for implementation within the community setting and that PTT was acceptable to Canadian parents of preschoolers. Our preliminary impact results suggest that PTT may reduce parental stress and increase parental warmth and self-efficacy but has minimal impact on children's weight and related behaviours.
In this pilot study, we were able to successfully recruit a sufficient number of parents at two of the three OEYCs originally approached (30 parents were recruited at one site and 24 at the other). Our results suggest that in-person recruitment conducted by OEYC centre staff was critical to successful recruitment for our family-based intervention. This finding mirrors that of Ornell-Valente and colleagues, who found that direct recruitment by family coordinators with whom families Table 5 .
Results of linear regression analyses examining differences in parenting behaviours and child health behaviours between intervention groups at baseline, post-intervention and 9-month follow-up (n = 48) had a previous relationship was effective in mobilizing attendance. 34 These results highlight the importance of identifying a program champion at each community site who has a relationship with parents and is willing to conduct inperson recruitment in order for a full-scale trial to be effective.
Our attendance rates were high compared with other familybased interventions delivered in community settings. 35 As was the case with recruitment, it is possible that having OEYC centre staff whom families trust may have resulted in families feeling a greater responsibility to attend than if they were recruited through other methods. We also provided a meal, child programming and bus fare to reduce barriers to attending; these are strategies identified as effective in increasing parent engagement and retention. 36 Another important finding from our pilot study was that the RCT design, using an attention-matched active control focused on a child health issue not related to weight, was feasible and acceptable to parents. Although one family in the control group withdrew because of lack of interest in the topic, retention rates in both study arms were high, suggesting that the randomization process was acceptable; the use of an attentionmatched design in our full-scale trial will allow us to rule out the Hawthorne effect. Our results also suggest that our outcome assessment protocol is feasible and acceptable; however, resources should be allocated for home visits to some families to ensure that collection of follow-up data is complete.
This study was not designed as a fully powered trial. However, the results provide preliminary evidence from a comparison with an attention-matched control: PTT resulted in significant improvements in parent-related stress, warmth and self-efficacy in managing child behaviour. Our results are similar to those found in previous full-scale trials of CPP, 13 suggesting that this Canadian adaption of PTT was sufficient to affect general parenting. However, the results indicate that PTT was not effective at changing children's weight-related behaviours or BMI. Effect estimates for sleep, physical activity, TV viewing and BMI were minimal, suggesting lack of intervention effect rather than lack of power. This lack of effect may indicate that PTT does not adequately address behaviour change related to weightrelated behaviours; 35% of program content is specific to these behaviours. Results from the post-intervention survey support this possibility, as 97% of parents reported feeling more confident in managing their children's behaviour at home, whereas only 78% reported feeling more confident in helping their child develop healthy eating habits. Future studies integrating weight-related messages within a general parenting program should explore strategies to ensure that weight-related messages are adequately addressed (e.g., adding more content, talking about weight-related messages at the beginning of the session versus the end, or extending the length of the program). Parent participants may not have been sufficiently primed for the weight-related messages. Formative results suggest that parents have a greater interest in general parenting skills than child nutrition and physical activity; thus, it is possible they were less engaged in the weight-related content. Future implementations of PTT should put a stronger emphasis on our weight-related messages and explore methods by which to motivate parents to change their child's weight-related behaviours within a prevention context. When interpreting our results, some limitations should be considered. Because of the self-selection recruitment method, there may be systematic differences between participants and non-participants. Our setting in OEYCs was unique, and the results may not be generalizable to other community-based sites. While we used validated measures wherever possible, the majority of our measures were based on parent report and thus subject to wide variability and possible bias. Future research should explore the use of more objective measures for children's physical activity and sedentary behaviour. Finally, our results may not be generalizable to the entire Canadian population, as the majority of participants identified themselves as being white and fairly well-educated.
CONCLUSION
PTT and the RCT design were feasible and acceptable among Canadian parents. Six months after a 9-week intervention, PTT had had a significant impact on general parenting behaviours, although no significant improvements in weight and weightrelated behaviours were obtained. Future interventions that embed weight-related behaviours into a general parenting context should include greater emphasis on weight-related topics to promote and sustain behaviour change among parents of preschoolers.
